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Introduction
Choledochal cysts are congenital anomalies of the biliary tract
characterized by cystic dilatation of the extrahepatic and in-
trahepatic bile ducts. Choledochal cysts are not familial and
are most frequently found in Orientals and in females.1–3
Complications from untreated choledochal cysts include re-
current cholangitis, pancreatitis, cirrhosis, portal hypertension,
liver failure, and malignant transformation.2,4–6 Advanced
biliary cirrhosis due to a choledochal cyst has been noted in a
newborn as early as 10 days old.7 The aim of this paper is to
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present our series of type I choledochal cysts in young patients
treated with cyst excision (CE) and Roux-en-Y hepaticojejuno-
stomy. We clarify the different clinical and pathological mani-
festations between patients less than and more than 1 year old.
We also stress a strategy of early treatment for children, infants,
and neonates with choledochal cysts. Methods for avoiding
surgical complications are also discussed.
Patients and methods
The records and radiological investigations of 35 children
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PURPOSE: Significant differences in the clinical and pathological presentation of choledochal cysts between
infants and older children have been noted. We developed a new management strategy according to these
differences.
METHODS: Between 1990 and 2001, we managed 34 cases of type I choledochal cyst. Nineteen patients were
more than 1 year old. Fifteen patients underwent surgery before the age of 1 year, and eight before the age of
2 months. One patient was diagnosed prenatally. All patients underwent choledochal cyst excision and
hepaticojejunostomy. Symptoms and signs, and findings from physical examination, laboratory tests, and
pathology were recorded and analysed. Follow-up periods ranged from 6 months to 11 years.
RESULTS: Eight cases who were less than 1 year old suffered from painless jaundice, and choledochal cysts in
this group usually ended as a blind pouch. Their cystic amylase and lipase concentrations were within normal
limits. Biliary cirrhosis was diagnosed by liver biopsy in three of these patients. In contrast, 17 of the 19 patients
who were more than 1 year old had abdominal pain, and 15 of their cysts were connected to the pancreatic duct.
Cystic amylase and lipase concentrations were often elevated. All patients had an excellent outcome.
CONCLUSION: Diseases with different pathogeneses may cause different clinical manifestations and patho-
logy of choledochal cysts in infants and older children. Some patients develop biliary cirrhosis in the early months
of life. Our findings show that it is safe and imperative to treat neonates and infants with choledochal cysts as
soon as possible, as delayed surgery may cause severe complications. [Asian J Surg 2003;26(4):213–7]
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duct (RHD) and left hepatic duct (LHD) to make a larger, fish
mouth-shaped orifice. We used some technical points besides
ductoplasty to avoid stricture of the hepaticojejunostomy
anastomosis. First, we dissected the soft tissue of the hepato-
duodenal ligament accurately, 0.5 cm free from the cut end of
the CHD. We then put stitches very accurately into the cut end
and side jejunotomy. Second, we made an end-to-side
anastomosis, which has less of a tendency to cause stricture
than an end-to-end anastomosis.
We determined the cytology and lipase and amylase con-
centrations in cystic bile. Serum lipase and amylase concentra-
tions were also determined. The following items were recorded
and analysed: symptoms and signs, results of physical
examination, laboratory tests and imaging studies, gross and
microscopic pathologies of the cysts, and postoperative
clinical course. We followed the patients in the Outpatient
Department using liver function tests and ultrasound. The
follow-up period ranged from 6 months to 11 years. The
results of liver function tests and abdominal ultrasound were
checked for 1 to 3 years postoperatively. After that, patients
were followed with telephone interview, letters, and Outpa-
tient Department visits.
Results
There was no mortality among our 34 patients who underwent
CE hepaticojejunostomy, nor was there any malignant trans-
formation of the remaining biliary tree or the pancreas during
follow-up with liver function tests and ultrasound. The post-
operative course was mostly uneventful. Patients generally
resumed oral intake on the second to fourth postoperative day,
and were discharged on the fourth to seventh postoperative
day. One 2-year-old boy suffered from right upper quadrant
(RUQ) pain on the third postoperative day. Abdominal ultra-
sound revealed local subhepatic fluid collection caused by
migration of the Penrose drain tip from the Morison’s pouch
to the right lower quadrant. The symptom subsided after
1 week of conservative treatment. One 11-year-old girl, the
oldest case in our series, experienced fever, jaundice, and RUQ
pain for 10 days in an episode of early postoperative cholangitis.
Blood culture showed Escherichia coli sepsis. After conservative
antibiotic treatment with gentamicin and cefmetazole, she
was discharged without jaundice or other symptoms.
Symptoms and signs
Symptoms and signs are listed in the Table. Only a few patients
had the classical triads of jaundice, mass and pain. Cases in
with choledochal cysts managed at Cheng-Kung University
Hospital and affiliated hospitals between June 1990 and No-
vember 2001 were reviewed. Nine patients were male and 26
female. One patient had type III choledochal cyst and the
others had type I, according to Todani et al’s classification of
choledochal cysts.1 The 34 type I cases were enrolled into this
study. The age at surgery ranged from 1 week to 11 years.
Nineteen patients were more than 1 year old (Group I): four of
these underwent surgery before 2 years of age, seven between
2 and 3 years of age, four between 3 and 5 years of age, one at
5 years, one at 7 years, and two at 11 years. Fifteen cases
underwent surgery before 1 year of age (Group II), and eight of
these were treated before 2 months of age. The youngest
patient was found to have congenital choledochal cyst by
antenatal ultrasound performed in the 23rd week of gestation
(Figure 1). She underwent surgery at the age of 1 week.
All patients, except two with ruptured choledochal cysts,
underwent abdominal ultrasound examination to determine
the size and shape of the cyst and its relationship to the
intrahepatic ducts (IHDs) and neighbouring structures. Other
diagnostic modalities used included computed tomography,
magnetic resonance imaging, and magnetic resonance
cholangiopancreatography.
Reconstruction after cyst excision was completed using
hepaticojejunostomy with a 45 cm Roux-en-Y limb without an
anti-reflux procedure. End-to-side anastomosis was performed
3 mm to 5 mm distal to the junction of the IHDs. If the
diameter of the divided end of the common hepatic duct
(CHD) was less than 0.5 cm in neonates and infants or 0.7 cm
in children, we incised the lateral borders of the right hepatic
Figure 1. Ultrasound at the 23rd week of gestation shows a sub-
hepatic cyst (C) that is much bigger than the gastric bubble (G).
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Groups I and II had quite different clinical manifestations.
Most Group I patients presented with intermittent abdominal
pain, vomiting and jaundice, suggesting biliary pancreatitis.
In Group II, the major symptoms were abdominal distension,
jaundice and clay-coloured stool, indicating an RUQ mass and
biliary tract obstruction. In contrast to Group I patients, no
Group II patients complained of abdominal pain. Rupture of
the choledochal cyst occurred in two patients at the age of
1 month and 4 months, respectively. They suffered from
symptoms and signs of bile peritonitis, including ascites,
peritoneal signs, cyanosis and hypotension.
Amylase and lipase
In cases with a connection to the pancreatic duct (Group I),
serum and cystic amylase and lipase concentrations were
frequently elevated. Serum amylase concentrations were up to
780 IU/L (122.4 ± 112.6 U/L; range, 21–780 U/L) and serum
lipase concentrations were up to 1,761 IU/L (575.1 ± 457.3 U/L;
range, 35–1,761 U/L). Cystic amylase (10,096.4 ± 7,110.8 U/L;
range, 1,292–26,369 U/L) and cystic lipase concentrations
(5,342.1 ± 5,918.4 U/L; range, 535–26,656 U/L) were also elevated.
In cases without a connection to the pancreatic duct (Group
II), preoperative serum amylase (30.7 ± 5.3 U/L; range, < 25–
72 U/L) and serum lipase concentrations (41 ± 10.5 U/L; range,
20–76 U/L) were usually normal. Concentrations in bile were
also usually normal (amylase: 28 ± 3 U/L, range 25–36 U/L;
lipase: 14 ± 5.8 U/L, range, 8–20 U/L).
Connection to the pancreatic duct
Fifteen of 19 Group I cysts were connected to the pancreatic
duct. Three cysts lacked a connection, and there was no record
of a connection in one patient. Of 15 cysts in Group II, only
three were connected to the pancreatic duct, while 10 cases had
no connection. Thus, the relationship between the cyst and the
pancreatic duct is quite different in the two groups.
Pathological findings
In Group I, all 19 cysts had wall fibrosis and 13 had mucosal
autolysis and denudation caused by reflux of pancreatic juice.
Six had bile sludge, bile sands and stones. Only one patient had
biliary cirrhosis. Saponification of abdominal organs was vis-
ible in three patients.
Thirteen Group II cysts had an intact columnar epithelial
lining (Figure 2), 12 had wall fibrosis, and only two had
epithelial denudation and central bile duct perforation. Seven
cysts had bile sludge, bile sands and stones. In contrast to
Group I, three Group II patients experienced biliary cirrhosis,
proved by liver biopsy as early as 4 months of age, and two had
chronic parenchymal liver disease, as demonstrated by
ultrasound.
Table. Symptoms and signs
Group I Group II
 (n = 19) (n = 15)
Abdominal pain 17 –
Abdominal distension 1 9
Vomiting 9 –
Jaundice 5 8
Clay-coloured stool 2 6
Abdominal mass – 4
Anorexia 5 –
Tea-coloured urine 2 1
Ascites – 2
Peritoneal sign – 2
Fever 1 –
Cyanosis and hypotension – 1
Figure 2. Microscopic examination of the cyst demonstrates intact
columnar epithelial lining.
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Discussion
The differential diagnosis of neonatal choledochal cyst and
correctable biliary atresia (CBA) is difficult because the distal
end of neonatal choledochal cysts are often totally or almost
totally obstructed. Ultrasound can be helpful in preoperative
differential diagnosis of choledochal cysts in neonates and
infants. Cysts are larger, IHDs are dilated, and gallbladders are
not atresic in patients with choledochal cysts compared with
those in patients with CBA.8 In all of our Group II patients, the
IHDs were dilated and surgery was curative, except for the
persistence of preoperative biliary cirrhosis in three patients.
However, these patients presented with normal liver function
tests and bilirubin levels. From the morphological and clinical
aspects, these cirrhotic patients should be diagnosed with
neonatal or infantile choledochal cysts.9
The aetiology of choledochal cysts is still unknown, but
they are generally considered to be congenital.10 The common
channel theory is the most widely accepted one.11–14 Most of
our Group I cysts were connected to the pancreatic duct. This
finding and the dramatically raised cystic amylase and lipase
levels suggest reflux of pancreatic enzymes into the common
bile duct. Most of our Group II cysts terminated at an
intrapancreatic blind end without any connection to the pan-
creatic duct. Amylase and lipase levels in cystic bile were not
usually higher than the simultaneous serous data. These find-
ings indicate that pancreatic enzymes were not refluxed into
the cyst. There are increasing numbers of antenatally-
diagnosed choledochal cysts (ADCC) reported.15 We also had
a case diagnosed at the 23rd week of gestation. Acinar develop-
ment of the pancreas is rudimentary at this time. The secretory
response of the human pancreas to secretagogues is acquired
after the perinatal period. Thus, a choledochal cyst due to
amylase reflux is unlikely during this period because the en-
zyme is absent prior to birth.16,17
Total excision of the choledochal cyst and establishment
of free bile drainage has been widely accepted as a standard
surgical procedure even for infants and children.18–21 Roux-
en-Y hepaticojejunostomy is the most commonly used anasto-
mosis for biliary reconstruction.2 However, several authors
have reported early and late complications after CE hepatico-
jejunostomy.18–21 Frequently cited complications include cho-
langitis, stone formation, anastomotic stricture, pancreatic
juice leak, liver abscess, pancreatitis and liver dysfunction.
To prevent complications of hepaticojejunostomy, we
excised the cyst completely and kept the bile drainage
adequate without stricture above or at the anastomosis. Todani
et al, Ohi et al and Lilly recommend ductoplasty near the
hilum to relieve the relative stenosis between the CHD and the
IHD.20–22 We followed their principle and incised the lateral
borders of the RHD and LHD to make a wider, fish mouth-
shaped orifice if it was needed. Miyano et al reported a
low incidence of complications with conventional CE
hepaticojejunostomy for children.19 However, the incidence
of anastomotic strictures was elevated in older children
(> 10 years of age). They attributed this to prolonged inflam-
mation secondary to bile stasis in the dilated IHD. By using
end-to-side hepaticojejunostomy instead of end-to-end
anastomosis, we observed no anastomotic stricture, stone
formation, or late cholangitis. One 11-year-old patient with
preoperative acute pancreatitis experienced early cholangitis.
After this complication, we used CE hepaticojejunostomy
after adequate conservative treatment of pancreatitis or
cholangitis. Cyst dissection, especially around the intrapan-
creatic cyst, was much easier and resulted in much less blood
loss after complete resolution of symptoms and normaliza-
tion of laboratory data. No cholangitis has been encountered
since that time.
Suita et al have described different clinical manifestations,
laboratory data, and type of dilatation between cysts in
newborns and older children.23 In addition to these differences,
we found that the cystic connection to the pancreatic duct is
different between patients more than and less than 1 year old.
The existence of a connecting duct results in pancreatic reflux
and ensuing pathological changes, symptoms, and laboratory
alterations of biliary pancreatitis. Early complete cystic ob-
struction was demonstrated by the lack of a connecting duct
in Group II patients. This results in rapid development of
biliary cirrhosis. Cirrhosis developed at 4 months of age in one
of our patients. His biliary cirrhosis persisted for 6 months
after relief of biliary obstruction. Although resolution of cir-
rhosis has been reported following repair of a choledochal
cyst, it is unusual.24 This is one reason why patients with
choledochal cysts diagnosed before 1 year of age should un-
dergo surgery as soon as possible. Two patients had ruptured
choledochal cysts with bile peritonitis before diagnosis. This
condition may be caused by high intracystic pressure due to
complete obstruction of the cyst. This is another reason for
early surgery. One patient with ADCC was treated successfully
at the age of 10 days for early obstructive jaundice. The success
in this ADCC patient and other neonatal cases reinforces the
idea that early CE hepaticojejunostomy provides safe treat-
ment for neonatal and infant patients.
In conclusion, the clinical presentation and pathology of
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choledochal cysts are different between patients less than and
more than 1 year of age. This phenomenon may be explained
by the different pathogeneses of choledochal cysts in these two
groups. To avoid complications such as biliary cirrhosis and
cyst rupture, surgery should be performed as soon as possible
in patients younger than 1 year.
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